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In the title compound, C 25 H 19 ClN 2 , the dibenzo [b,h] [1,6]naphthyridine system is planar to within 0.16 (2) Å , and the chlorophenyl ring is inclined to it by 82.53 (7) . In the crystal, molecules are linked by C-HÁ Á ÁN hydrogen bonds, forming chains propagating in [100] . There are also a number of weak stacking interactions present [centroid-centroid distances = 3.8531 (1) and 3.7631 (1) Å ].
Related literature
For the biological properties of [1, 6] naphthyridine derivatives, see: Zhuang et al. (2003) ; Bedard et al. (2003) ; Hinschberger et al. (2003) ; Naik et al. (2006) . For the synthesis of the precursor of the title compound, see: Nandha Kumar et al. (2007) . For the crystal structures of other naphthrydine derivatives, see: Sivakumar et al. (2003) ; Fun et al. (2009) ; Vennila et al. (2010) . For standard bond lengths, see: Allen et al. (1987) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry code: (i) x À 1; y; z.
Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009). KNV thanks the CSIR for providing a Senior Research Fellowship. DV acknowledges the Department of Science and Technology (DST) for providing data collection facilities under major research projects and is also thankful for the financial support to the Department under UGC-SAP and DST-FIST programs.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: SU2198).
Comment
[1,6]naphthyridine derivatives are reported to be a good class of HIV integrase inhibitors (Zhuang et al., 2003) . Their antiviral properties have also been reported by (Bedard et al., 2003) , and they were proved to be selective antagonists of 5-HT4 receptors (Hinschberger et al., 2003) . The planar fused heterocyclic system in the title compound may lead to its DNA intercalating property (Naik et al., 2006) . Due to this biological importance, the title compound was chosen for structural studies.
The title compound, illustrated in Fig. 1 , consists of a dibenzo[b,h][1,6]naphthyridine core with chlorophenyl and methyl group substitutions. The bond lengths are in normal ranges (Allen et al., 1987) , and are similar to those observed for other naphthrydine derivatives (Sivakumar et al., 2003; Fun et al., 2009; Vennila et al., 2010) , as are the bond angles. The dihedral angle between the fused ring dibenzo[b,h][1,6]naphthyridine system (N1/N2/C1/C6/C8-C10/C12-C14; planar to within 0.16 (2) Å) and the chlorophenyl ring was found to be 82.53 (7)°. There is an apparent steric clash between the methyl group attached to C8 and the chlorophenyl ring attached to C14. The C9-C8-C19 bond angle of 123.05 (13)° and the C9-C14-C21 bond angle of 124.24 (12)°, suggests that these groups are being forced apart.
The crystal packing is stabilized by C-H···N hydrogen bonds forming chain like patterns propagating along [100] (Table   1 , Fig. 2 ). A number of weak π-π stacking interactions may also stablize the crystal packing (see Table 2 for details).
Experimental
The precursor of the title compoud, 2,6,4'-trimethyl-4-(N-phenylamino) quinoline, was prepared following the procedure of (Nandha Kumar et al.., 2007) . 4-Chloro-2,6-dimethylquinoline (0.002 mol) was reacted with p-toluidine (0.002 mol) under neat conditions at 433 K for 30 mins. The product obtained was washed with water, dried, and purified by column chromatography over silica gel using an ethyl acetate:methanol (95:5) mixture to obtain the product as a white solid. A mixture of 2,6,4'-trimethyl-4-(N-phenylamino) quinoline (0.001 mol) and o-chlorobenzoic acid (0.0011 mol) was added to polyphosphoric acid (1 g of P 2 O 5 and 0.5 ml H 3 PO 4 ) and heated at 433 k for 5 h. The reaction mixture was poured into ice water, neutralized with saturated sodium bicarbonate solution to remove the excess of o-chlorobenzoic acid, extracted with ethyl acetate. It was then purified using silica gel column chromatography and the product was eluted with a petroleum ether:ethyl acetate (99:1) mixture to get the final product as a pale yellow solid. Recrystallization using ethanol gave yellow block-like crystals of the title compound suitable for X-ray diffraction analysis.
Refinement
The H-atoms of methyl group C20 were disordered over two positions and were placed in calculated positions and treated as riding atoms, each with an occupancy of 0.5. The remaining H-atoms were positioned geometrically and treated as riding on their parent atoms; N-H = 0.86 Å, C-H = 0.93, 0.96 and 0.97 Å, for CH(aromatic), methyl and methylene H-atoms, respectively, with U iso = k × U eq (parent N, or C atom), where k = 1.5 for methyl H-atoms and 1.2 for all other H-atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0369 (7) 0.0290 (6) 0.0383 (7) 0.0081 (5) 0.0095 (6) 0.0067 (5) C14 0.0374 (7) 0.0284 (7) 0.0415 (8) 0.0080 (5) 0.0105 (6) 0.0080 (6) N11 0.0477 (7) 0.0294 (6) 0.0430 (7) 0.0072 (5) 0.0149 (6) 0.0055 (5) C10 0.0388 (7) 0.0309 (7) 0.0359 (7) 0.0069 (6) 0.0089 (6) 0.0071 (5) C13 0.0415 (8) 0.0318 (7) 0.0391 (8) 0.0092 (6) 0.0111 (6) 0.0063 (6) C6 0.0393 (7) 0.0333 (7) 0.0366 (7) 0.0048 (6) 0.0098 (6) 0.0074 (6) 0.0514 (9) 0.0449 (9) 0.0506 (9) 0.0080 (7) 0.0230 (7) 0.0033 (7) C18 0.0616 (10) 0.0308 (7) 0.0475 (9) 0.0104 (7) 0.0181 (8) (7) 0.0131 (7) 0.0031 (7) supplementary materials sup-5 C4 0.0469 (9) 0.0426 (8) 0.0446 (9) −0.0026 (7) 0.0128 (7) 0.0081 (7) C26 0.0552 (9) 0.0343 (7) 0.0445 (9) 0.0064 (7) 0.0134 (7) 0.0069 (6) C17 0.0599 (10) 0.0380 (8) 0.0470 (9) 0.0170 (7) 0.0165 (8) 0.0001 (7) C22 0.0446 (9) 0.0416 (9) 0.0728 (12) 0.0090 (7) 0.0142 (8) 0.0142 (8) C3 0.0487 (9) 0.0539 (10) 0.0520 (10) 0.0013 (7) 0.0239 (8) 0.0071 (8) C23 0.0433 (9) 0.0473 (10) 0.0937 (15) −0.0002 (8) 0.0221 (10) 0.0087 (10) C19 0.0589 (10) 0.0321 (7) 0.0617 (11) 0.0036 (7) 0.0268 (8) −0.0009 (7) 
